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ABSTRACT 
 
 This thesis focused on the detection and identification of Tasmanian Atlantic salmon 
aquareovirus (TSRV), which is one of the few viral agents of Atlantic salmon endemic in 
Tasmania. Due to the low pathogenicity and ubiquitous nature of TSRV, there has been little 
interest in the significance of this virus. However, more recently, TSRV infections appeared 
to be associated with diseased fish and concerns about the negative impact of infection with 
this virus on aquaculture productivity have increased. Industry’s concerns regarding the 
significance of TSRV have resurfaced and recent research has indicated that under certain 
conditions TSRV could cause disease. Thus better management and control is being 
considered by industry and regulators. Validation of diagnostic methods has been a major 
focus in this thesis. Intra-laboratory and  inter-laboratory comparison of PCR and virus 
isolation on piscine cell lines were carried out to determine the most sensitive diagnostic 
method, using tissues of farmed Atlantic salmon from various aquaculture sites around 
Tasmania. A total of 144 fish from 9 sites (12-33 fish per site) were sampled from two 
regions (Tamar River & South-east Tasmania) during late spring to early summer of 2009 
and the data were analysed using different statistical approaches. This study demonstrated the 
qPCR assay to be highly sensitive (95.2%) and highly specific (95.2%) for the detection of 
TSRV. The prevalence of TSRV ranged from 6-22% in both regions. Following this, the use 
of swabs in preference to organs as the sample collection method was evaluated for 
individual and pooled samples. The use of swabs was shown to be best for field surveillance 
and screening purposes when the only concern with the presence and absence of virus in the 
population.  
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 The incidence of TSRV infections was investigated by undertaking a field 
investigation at farm sites located in South-east Tasmania. Throughout this field 
investigation, the incidence of TSRV infections was low (6.15%). The findings do not 
exclude the role of TSRV in influencing the host’s susceptibility to other infections. Non 
specific gross pathology and histopathological changes were observed in TSRV positive 
salmon and similar observations were present in TSRV negative salmon. On the basis on 
archival cases liver pathology has been identified as the predominant pathology caused by 
TSRV. As a basis for a preliminary characterisation study, fourteen isolates of TSRV 
originating from various locations in Tasmania, covering a 20-year period obtained from 
various host species, host tissues and isolated on different cell lines, were selected in an 
attempt to increase the probability of detecting virus variants. Typical and atypical variants of 
TSRV were identified based on genotypic and phenotypic characterisation of the different 
isolates. Electron microscopic examination demonstrated the existence of at least three 
variants based on viral particle size. This study revealed preliminary evidence of vertical 
transmission of TSRV from brood-stocks to eggs and horizontal transmission from farmed 
salmon to wild fish.  Finally, this characterisation study demonstrated the existence of at least 
one variant TSRV isolate other than the more commonly isolated, typical TSRV in farmed 
Tasmanian Atlantic salmon. The use of different detection/diagnostic methods in this thesis, 
has improved the scope of the detection of TSRV. 
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VIRUS ABBREVIATIONS 
Virus Name  Abrev.  
American grass carp reovirus AGCRV 
American oyster reovirus  13p2 
Atlantic salmon reovirus  TSRV 
Atlantic salmon reovirus  ASRV 
Carp gill necrosis virus CGNV 
Channel catfish reovirus  CCRV 
Channel catfish virus disease CCVD 
Chum salmon reovirus  CSRV  
Cyprinid herpesvirus 2  CyHV-2 
Epizootic epitheliotropic disease virus  EEDV 
Epizootic Haematopoietic Necrosis  EHN 
Gill associated virus GAV 
Golden shiner reovirus  GSRV  
Grass carp hemorrhagic reovirus  GCHV  
Grass carp reovirus   GCRV   
Guppy aquareovirus GPRV 
Human papilloma virus HPV 
Ictalurid herpesvirus 2 IcHV-2 
Infectious haemopoietic necrosis virus IHNV 
Infectious myonecrosis virus IMNV 
Infectious pancreatic necrosis virus IPNV 
Infectious salmon anaemia virus ISAV 
Koi herpesvirus KHV 
Largemouth bass virus  LMBV 
Marine birnavirus MBV 
Nervous necrosis virus NNV 
Oncorhynchus masou virus  OMV 
Pilchard herpesvirus PHV 
Piscine reovirus  PRV 
Red sea bream iridovirus RSIV 
Salmon pancreas disease virus SPDV 
Sleeping disease virus SDV 
Spring viraemia of carp virus SVCV 
Striped bass reovirus  SBRV  
Tasmanian aquabirnavirus  TAbV 
Threadfin reovirus  TFRV   
Turbot aquareovirus  TRV  
Viral haemorrhagic septicaemia virus VHSV 
Virus nervous necrosis VNN 
White spot syndrome virus WSSV  
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Yellow head virus YHV 
 
 
GENERAL ABBREVIATIONS 
 
  E  amplification efficiency  
 cDNA    complementary DNA 
 NTC  no-template-control 
 TCID50  tissue culture infective dose  
∆Rn  reported dye fluorescence 
µM  micromolar 
AAHL   Australian Animal Health Laboratory 
AFDL AAHL Fish Diseases Laboratory 
AGD  Amoebic gill disease  
AHL Animal Health Laboratory 
AQRV  aquareovirus  
AUC area under curve 
BF-2   bluegill fry  
bp  base pair 
BTV  blue tongue virus 
CHSE-214  Chinook salmon embryo 
CI  confidence interval  
CPE  cytopathic effect 
CT  threshold cycle 
DNA  deoxyribonucleic acid 
dNTP  deoxynucleotide triphosphate  
dpi  days post inoculation 
DPIPWE  Department of Primary Industries, Park, Water and Environment  
ds  double-stranded 
EMEM  Eagle's Minimum Essential Medium 
EPC  Epithelioma Papillosum Cyprini  
EtOH  ethanol  
F  forward 
FAM  6-carboxy-fluorescein 
FBS   foetal bovine serum 
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid  
HRP  horseradish peroxidase  
ICTV  International Committee on the Taxonomy of Viruses  
IP  intraperitoneal 
kDa  kilodalton  
x 
 
L-15 Leibovitz’ cell culture medium 
LB  Luria broth 
LDS lithium dodecyl sulphate  
M  molar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
mM  millimolar 
MW  molecular weight 
ND  non detected  
NS  non-structural 
nt  nucleotide 
PAGE  polyacrylamide gel electrophoresis 
PBS  phosphate buffered saline 
PCR   polymerase chain reaction 
R   reverse 
RNA  ribonucleic acid 
ROC receiver operating characteristics 
RT  reverse transcription 
S10  segment 10 
S2  segment 2  
SAN   submission accession number 
SDS  sodium dodecyl sulphate 
TAGS Test evaluation in the absence of gold standard 
TAMRA  6-carboxy-tetramethyl-rhodamine 
TRLO Tasmanian rickettsia-like organism 
TSHSP Tasmanian Salmonid Health Surveillance Program  
UNG uracil-DNA glycosylase 
VI virus isolation 
VIC 4,7,2′-trichloro-7′-phenyl-6- carboxyfluorescein 
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